A pilot study has ascribed an important role in gallbladder motility and emptying to the perimenopausal period. To assess the effect of this period on gallbladder emptying and cholelithogenesis, 25 women in the perimenopausal period without gallbladder disease were submitted to cholangiography and two ultrasound exams. The time for gallbladder emptying and the presence of cholelithiasis were assessed. All patients presented a delay in gallbladder emptying with no relationship to the pre-or postmenopausal period. This finding was not related to lithogenesis. Gallbladder emptying time is longer during the perimenopausal period.
Age and gender are thought to influence the pathogenesis of gallstones. The classical characterization of the patient with cholelithiasis is a fat woman in her forties. However, the relation between these parameters and gallstones has not been well established.
Previous studies described the influence of sex hormones on gallbladder emptying. A significant delay in gallbladder emptying during the luteal phase of the menstrual cycle and an increased incidence of cholelithiasis in women using sex hormones have been reported (1) (2) (3) (4) (5) . Experimental investigations have shown the sensitivity of the gallbladder to neurohormonal stimulation and the inhibitory effect of sex hormones, mainly progesterone, on gallbladder contractility (3, 6) .
Menopause is defined as cessation of menstruation, ending the fertile part of life. A delay in gastric and enteric transit has been established during the perimenopausal period (6) (7) (8) (9) (10) . Hormone replacement therapy for postmenopausal women has the advantages of relieving symptoms, such as hot flushes, and preventing the risk of osteoporosis, but increases the incidence of gallstones (7, 10, 11) .
Impairment of gallbladder emptying is increasingly suspected to be a potential pathophysiological factor in the development of gallstones (5, 9, 12) . The longer gallbladder emptying delay in women compared to men and the coincidence of elements related to decreased gallbladder emptying and the pathogenesis of gallstones support this hypothesis.
A pilot report ascribed an important role related to gallbladder motility and emptying to the perimenopausal period (13) . The main purpose of the present study was to investigate the time of gallbladder emptying during the perimenopausal period, and to determine whether a possible delay in gallbladder emptying is related to a higher incidence of cholelithiasis.
A prospective and randomized study was carried out on 25 women ranging in age from 39 to 65 years (mean = 52.3 ± 4.2 years) ( Table 1 ). All women were patients of the gynecologic ambulatory of our hospital and were considered to be in the perimenopausal period, based on irregular menstruation or its cessation, vasomotor symptoms and decreasing estrogen levels. The subjects were not taking any medication, including hormone replacement therapy. These patients were submitted to an interview and physical examination. Informed consent was obtained from all women participating in the present investigation, in accordance with the Ethics Committee of our hospital and following the principles of the Helsinki Declaration. The protocol of the present study was approved by the Ethics Committee of the University Hospital of the Federal University of Minas Gerais.
An upper abdominal ultrasonography was performed for gallstone diagnosis. The presence of cholelithiasis was a criterion of exclusion from this investigation. An oral cholecystogram was performed with radiographs during the first 8 h, and then every 24 h until the gallbladder was completely empty. During this time, the patients were instructed not to change their activities or eating schedule and no food recommendation was made.
A second ultrasound exam was scheduled for at least two years after the first exam. Thus it was performed over a period of 2 to 7 (3.8 ± 2.1) years to determine the occurrence of cholelithiasis after the first study ( Table 1) .
All patients presented an important delay in gallbladder emptying ranging from 8 to 72 h (mean = 37.3 ± 16.8) ( Table 1 ). There were no significant differences in age or being in the pre-or postmenopausal period among subjects.
Echographic images of gallstones were recorded in two patients five years after the first study (Table 1) . One of these patients was a 65-year-old woman who had been taking oral hormonal replacement for the last three years. The second patient was a severely obese 55-year-old woman who took no medication.
We did not perform any statistical tests because we did not have a group for comparison. We only verified a significant delay in gallbladder emptying by comparing the exams with normal exams previously performed by the same service in young and healthy women (14).
Gallbladder emptying is controlled by a complex interaction between intestinal and extraintestinal neurohormonal factors. Motility disorders of the gallbladder are considered to be increasingly a potential pathophysiological factor for the development of gallstones.
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Patients with cholecystitis may have a longer gallbladder emptying time (15) (16) (17) (18) . The pathogenesis of this finding is not well understood (16, 18, 19) . However, none of our patients presented cholecystitis at the time of the first examination or during the follow-up period. The two patients with cholelithiasis did not show any sign or symptom related to inflammatory gallbladder disease. The small number of patients who developed gallstones cannot be explained.
In this investigation, we did not use any control group because we had the data of normal gallbladder emptying from a previous study conducted in the same Radiological Unit and using the same method, but on a different group of subjects (19) . Thus, we considered unnecessary to submit young normal women or men without any complaint to radiological studies.
In conclusion, the present study confirmed that gallbladder emptying time is longer during the perimenopausal period. However, this impairment of gallbladder emptying does not seem to be an early risk factor in the pathogenesis of gallstones. Further studies and a longer follow-up period are necessary to verify the late consequence of these findings.
